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AMtNDMKN rs TO THE CLAIMS 

This listing of Ihc claims replaces all prior listiDgs of tlic claims for this applicatioa. Within this 
listing of the cliiims, cUuniS 1 and 27 are currently amended. 



1. (Currently iimciidcd) A method for situ detection of a nucleic acid analytc within a 
sample of biological material using bDNA hybridiicaiion comprising the steps of: 

(a) preparing the sample of biological material by: 

(i) immobilizing the biologiciil material on a substrate, 

(ii) pcrmuabilizing the siibslrate-bouud biological material by contacting tlic subslratc- 
bound biological material to a solution containing Proteinase K at a conccntmlion of 
about 0.5 jig/ml to about 50 ).Lg/ml. and 

(ill) optionally heating ihc pcrmcabilizcd biological material to a tempemturc and for a 
time period effective to denature any double-stranded DNA; 

(b) contacting the biological material with a target oligonucleotide probe under hybridising 
conditions, wherein at least a portion of the target probe is complementary to at least a portion of 
the mjclcie acid analytc, so that an ana lyte-^cirget probe complex is formed when the nucleic acid 
analyic is present in the sample; 

(c) washing the biological material with a washing fluid comprising a detergent, at a temperature 
h) the range of approximately 21 to 60^C] and 

(d) detecting any analyte-target probe complex on the substrate by: 

(i) contacting the washed substrate and analytc-targct probe complex with a preamplifier 
oligonucleotide probe under hybridizing conditions, wherein a first portion of the 
preamplifier probe is complementary to a portion of the target probe otlier than the 
poition of the target probe tliat is complementary to the nucleic acid analytc, thereby 
forming an analyte-target probe-preamplifier probe complex when the nucleic acid 
analytc is present in the sample, 

(ii) contacting the product of step (dXi) with an amplifier oligonucleotide probe under 
hybridizing conditions, wherein a first portion of the amplifier probe is complcmcnl;u-y to 
a second portion of the preamplifier probe, thereby forming an analytc-targel 
probe-preamplifier probc-amplificr probe complex when the nucleic acid analytc is 
present in the sample. 
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(iii) contacting the product of Step {cJ)(ii) with a label oligonucleotide probe under 
hybridising conditions, wherein a portion of the label probe binds to a second poriion of 
the amplifier probe, thereby forming an analytc-targct probc-prcamplificr probc-an>pIificr 
probC'label probe complex when the nucleic acid analyte is present in the stunplo, 

(iv) labeling tlie analytc-lAigct probe-prcatnplificr probc-aniplifier probe-label probe 
complex with a detectable label, and 

(v) detecting the presence of the label on the substrate^ 

wherein the nucleic acid analyte is selected from the group consisting of DNA, httmafv-se qii e noes 
o f intorcf^t, endogenous genes, and segments thereof. 

Z (Canceled) 

3. (Pmiously presented) Tlie method of claim 1, wherein the nucleic acid analyte is selected 
from the group consisting of Hi V DNA, CMV DNA, HP V DNA, LAP, and IL-2. 

4. (Original) The method of claim 1, wherein the substrate comprises ghiss or a resilient plastic, 

5. (OviginaJ) The method of claim I, wherein the conccolralionof l*roteinasc K is froiti about 5 
Hg/ml to about 20 (ig/ml. 

6. (Original) The method of claim I , wherein approximately 0. 1 pmolcs to 10 pmolcs of the 
target probe is used. 

7. (Original) The method of claim 1, wherein the detergent in the washing fluid is a hydTOphilic 
ssurfactant. 

8. (Original) The method of claim 7, wherein the hydrophilic surracizmt is non-ionic. 

9. (Original) The method of claim I, wherein the washing fluid is a buffer solution. 

10. (Previously presented) The method of claim.9, wherein the buffer solution con^priscs the 
salts of alkali melals. 
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11. (Original) The method of claim I, wherein step (c) is repeated at least once. 

12. (Original) The method of claim 1 1, wherein step (c) is repeated at least twice, 

13. (Canceled). 

14. (Previously presented) The method of claim I, wherein approximately 1 fmolc to about 10 
pmolcs of the preamplifier oligonucleotide probe is used. 

15. (Previously presented) The method of claim I, wherein approximately 1 fmolc to about 10 
pmolcs of the amplifier oligonucleotide probe is used. 

16. (Previously presented) The method of claim 1, wherein (he label oligonucleotide probe 
comprises alkaline phosphatase. 

-17. (Original) The method of claim 16, wherein an alkaline phosphatase substrate is added to 
detect the presence of the label. 

18. (Original) Tlic method of claim 1, having a sensitivity sufficient to detect from 1 to about 
to copies of the naelcic acid analyte, 

19. (Original) The method of claim 18, having a scUs^iitivity sufficient to detect from I to about 
2 copies of the nucleic acid analyte. 

20. (Original) The method of claim 1, wherein ihc biological sample comprises a cell. 

21. (Original) The method of claim 20, wherein the cell is isolated fiom the group consisting of 
plasma, scrum, spinal fluid, seinen, lymph fluid, the external sections of the skin* secretions of the 
respiratory tract, secretions of the intestinal tract, secretions of the gcnitourinaiy tract, tears, saliva, milk, 
blood cells, tumors^ organs and in vitro cell culture constituents. 
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22, (Original) The method of claim 20, wherein Ihc cell is selected &om the group consisting of 
adrenal, bladder, bone marrow, brain, breast, cardiac, colon, esophageal, intestinal, kidney, liver, 
pulinonavy, lyiviph node, nerve, ovarian, pancreatic, prostatic, skeletal muscle, smooth muscle, spleen, 
stomach, tcsliculnr, tonsil, tracheal and uterine cells. 

23, (Original) The method of claim 20, whereiii step (a)(i) is carried out using a centrifuge. 

24. (Original) The method of claim 1, wherein tiic biological sample comprises a tissue. 

25, (Original) The method of claim 24, wherein the tissue is sclceled from tlic group consisting 
of adrenal, bladder, bone marrow, brain, breast, cardiac, colon, esophageal, intestinal, kidney, liver, 
pulmonary, lymph node, nerve, ovarian, pancreatic, prostatic, skeletal muscle, smooth muscle, spleen, 
stomach, icsiiculiir, tonsil, tracheal and uterine tissues. 

26. (Original) The method of claim 24, wherein step (a)(i) is carried out using sections of the 

tissue. 

27. (Currently amended) A method for identifyine the position of a nucleic acid analytc within 
a «ampltf-o f biological materialj celLusing bDNA hybridization comprising the stcjis of: 

(a) preparing the a.sample of biological material by: 

(i) immobilizing the biological material on a substrate, 

(ii) pcnncabilizing the substrate-bound biological material by contacting the 
subslratc-bound biological material to a solution containing Proteinase K at a 
concentration of about O.S fig/ml to about 50 pg/ml, and 

(iii) optioruilly heating the pcrmcabilizcd biological material to a temperature and 

for a time period cfrcctivc to denature any double-stranded DNA or to remove mRNA 
secondary stmcturc; 

(b) contacting the biological material with a target oligonuclcolidc probe under 
hybridizing conditions, wherein ai least a portion of tlie target probe is complementary la 
at least a portion of the nucleic acid analytc, so that an analyte-target probe complex is 
formed when the nucleic acid analyte is present in the sample; 

(c) washing the biological material with a washing fluid comprisijig a detergent, at a temperature 
in the range of approximately 2 1 to 60°C; 
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(d) detecting any analytc-targct probe complex on ihc substrate by: 

(i) contacting the washed substrate and analylc-targct probe complex with a prcontplificr 



oligonucleotide probe under hybridizing conditions, wherein a first portion of the 
preamplifier probe is complementary to a portion of tlic target pj'obc other ilian llic 
portion of the target probe lhal is complemcntai-y to the nucleic acid analytc, thereby 
forming an analytc-targct probc-prcaraplificr probe complex wlien the nucleic acid 
ajialytc is present in the sample, 

(ii) contacting the product of step (d)(i) wiili an amplifier oligonucleotide probe under 
hybridizing conditions, wherein a first portion of the amplifier probe is complementary to 
a second portion of the preamplifier probe, thereby foming an analytc-targct 
probe-prcamplitler p robe-amp lificr probe complex when the nucleic acid analytc is 
present in the sample, 

(iii) contacting the product of step (d)(ii) with a label oligonucleotide probe under 
hybridizing conditions, wherein a portion of the label probe binds to a second portion of 
the amplifier probe, tliercby forming an analytc-* argct probe-preamplifier probe-ampliner 
probe-label prpbc complex when the nucleic acid analytc is present in the sample, 

(iv) labeling the analytc-targct probc-preamplificr probe-amplifier probe-label probe 
complex with a detectable label, and 

(v) detecting the presence qf the label on the substrate; and 

(e) identifying the position of the analytc-target probe complex within l[a]] the ccll^, ^Ihe 
biological ::amplp wherein the no.sition of the analvtc-tar^zct probe comp lex isjndtcativc of the position 
of tlic nucleic acid analytc [[inj] m&m tlie cell. 

28. (Previously presented) A method for detecting a nucleic acid analytc within a sample of 
biological material comprising performing bDNA hybridization to detect the nucleic acid analytc in sint, 
wherein the method lias a sensitivity sufficient to detect from about 1 to about 10 copies of the nucleic 
acid analytc in the biological material, the bDNA hybridization comprised of the steps of: 



(a) preparing the sample of biological material by; 

(i) immobilizing the biological material on a substrate, 

(ii) pcrmeabilizing die substratc-bound biological material by contacting the 
subsl rate-bound biological material to a solution containing Proteinase K at a 
concentration of about 0.5 ixg/ml to about 50 |.Lg/ml, and 

(iii) optionally heating the perracabilizcd biological material to a temperature and 
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for a lime period effective to denature any doublc-slrandcd DNA or to remove mKNA 
secondary structure; 

(b) contacting tbc biological material with a target oligonucleotide probe under 
hybridizing conditions, wherein at least a portion of the target probe is complementary to 
at least a portion of the nxielcic acid analytc, so that an analytc-target probe complex is 
fonttod when the nucleic acid analyte is present in the sample; 

(c) v/ai$hing the biological material with a wasJting fluid comprising a dclcrgcnt, at a temperature 
in the range of approximately 21 to dO^C; 

(d) detecting any analytc-targct probe complex on the substrate by: 

(i) contacting the washed substrate and analyte-taigct probe complex with a preamplifier 
oligonucleotide probe under hybridizing conditions, wherein a first portion of the 
preamplifier probe is complementary to a portion of the target probe other tlian the 
portion of the target probe lhat is complementary to the nucleic acid atialytc, thereby 
forming an analytc-targct probe-preamplificr probe complex when the nucleic acid 
analylc is present in the sample, 

(ii) contacting Uic product of step {d)(i) with an amplifier pligpnucleotide probe under 
hybridizing conditioits, wherein a first portion of the amplifier probe is complementary to 
a second portion of the prcampHficr probe, thereby forming an analytc-targct 
probc-prcamplilier probe-amplifier probe complex when the nucleic acid analytc 13 
present in the sample, 

(iii) contacting the product of step (dXii) with a label oligonucleotide probe under 
hybridi?.ing conditions, wherein a portion of tlic label probe binds to a second portion of 
the amplifier probe, thereby forming an analyte-targct piobc-preamplifier probc-arapHficr 
probe-label probe complex wheti the nucleic acid analytc is present in the sample, 

(iv) labeling the analylc-larget probc-prcamplificr probe-amplificr probe-label probe 
complex with a detectable label, and 

(v) delecting the presence of the label on the substrate. 

29. (Original) The method of claim 28, wherein the nucleic acid analytc is selected from the 
group consisting of HIV RNA. HIV DNA, HCV RNA, CMV RNA, CMV DNA. IIPV RNA, HPV DNA, 
LAP, IL-2, endogenous genes and segments thereof. 
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30. (Onginal) The method of claim 28, wherein Ihc sensitivity is sufficient to dctcci from I lo 
cibout 2 copies of the nucleic acid analyte. 

31. (Original) The method of claim 28, wherein the biological material comprises a cell 

32. (Original) The method of claim 3 1 . wherein tlic cell is isolated from ihc group consisting of 
plasma, scnim, spinal fluid, scmcn» lymph fluid, the external scctionti of the skin, secretions of Ihc 
respiratoiy tract, secretions of the intcslin:il tract, secretions of the genitourinary tract, tears, saliva, milk, 
blood cells, tumors, organs and in vitro cell culture constituents, 

33. (Original) The method of claim 31, wherein the cell is selected from the group consisting of 
adrenal, bladder, bone marrow, brain, breast, cardiac, colon, esophageal, intestinal, kidney, liver, 
puhnonary, lymph node, nerve, ovarium, pancreatic, prostatic, skeletal muscle, smooth muscle, spleen, 
stomach, testicular, tonsil, tracheal and uterine cells. 

_ 34. (Original) The method of claim 28, wherein the biological sample comprises a tissue. _ 

35. (Original) The method of claim 34, wherein Uie tissue is selected from the group consisting 
of adiCJial, bladder, bone marrow, brain, breast, cardiac, colon, esophageal, intestinal, kidney, Uvcr. 
pulmonary, lymph node, nerve, ovarian, pancreatic, prostatic, skeletal muscle, smooth muscle, spleen, 
stojnach, testicular, tonsil, tracheal and uterine tissues. 
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